Background: In this paper, we report our experience in the resection and immediate reconstruction of chest wall tumors, using oncoplastic surgery criteria.
Introduction
Chest wall resection may result from a variety of diseases: carcinomas (primary or metastatic), infections, radionecrosis, or traumatisms [1] .
The resection may include bone frame (sternum and/ or ribs), soft tissue and skin. The type of reconstruction will depend on the affected location (especially anterior or lateral/ posterior defects) and the amount of the excision. Defects of one or two ribs, especially of posterior localization (subscapularis) can be closed directly; larger defects will require prosthesis (Marlex ® or Goretex ® ) to cover the defect [2] .
Large resections, or especially anterior defects, affecting the sternum require a reconstruction to restore necessary rigidity, so the chest might provide normal respiratory mechanics and offer protection of the organs it covers.
Various materials (Table 1) of osteosynthesis or prosthesis have been used to provide chest wall rigidity and to immediately cover the defects with muscle or musculocutaneous flaps. Multiple treatment combinations are possible, depending on the location and size of the defect, the state of the wall adjacent to it, and the preferences of the surgical team. Furthermore, we should deliver an acceptable esthetic result that will allow the patient to achieve an optimal quality of life [3] .
In this paper, we report our experience in oncoplastic surgery (Table 2) , which seeks to accomplish a cancer treatment procedure with acceptable esthetic results, after treating 27 chest wall tumors (primary or metastatic) with different reconstruction techniques.
Material and Methods
During a period of 12 years, we have performed oncoplastic surgery in 27 patients with chest wall tumors (Table 3) : surgery included en bloc resection from skin to cavity, removal of the bone wall (costal-sternal), mesh placement and musculocutaneous flap.
Twelve (12) men were treated. Mean age was 51 years (32 -80 years). In five cases, tumor embolization was performed prior to surgery. Regarding the histological type, the most frequent tumors were chondrosarcomas and chest wall involvement by breast carcinoma.
The lesions were palpable in all cases, with or without pain (32% of cases). In 18 cases, lesions were biopsied prior to surgery: 12 by surgical incision and six by puncture.
The study of the lesion included a chest radiograph and Chest Wall Reconstruction J Curr Surg. 2015;5(1):133-136 computed tomographic (CT) scans of the affected area, extended to other places if there was suspicion of metastasis. The magnetic resonance imaging (MRI) was performed in 17 cases. In four cases, PET-CT was requested for metastatic extension study. No patient was subjected to chemotherapy or radiotherapy before surgery.
Results
Oncologic resection and chest wall reconstruction were performed in the same procedure. All cases were primary or metastatic malignancies. In the case of rib resection, the minimum number of ribs was 3 (range 3 -6). In 15 cases, the main defect after surgery was sternal (Table 4) , and in 12 was costal, anterior or lateral. Closure of the chest wall was carried out with synthetic material: 10 cases of polytetrafluoroethylene (PTFE), six cases with titanium mesh, four with titanium rods, and seven with mesh-methyl methacrylate (MMM). The muscle flap was selected from three regions: pectoral (11), dorsal (11) and rectus abdominis (5) .
The main complications are listed in Table 5 . In one case, a change of prosthesis had to be performed given the possibility of extubation, and another patient required removal of the prosthesis for persistent cutaneous fistula after 2 months. Two patients died of respiratory distress in the days immediately following surgery.
Discussion
The anatomy and physiology of the chest wall and sternum are intimately intertwined. Various diseases can affect them, mainly radiation necrosis and infection, and tumors. The latter, either primary or metastatic, invades the chest wall, soft tissues and adjacent structures. Oncologic resection includes adequate preoperative assessment and chest wall reconstruction planning in the same procedure.
In the case of a chest wall lesion, silent or not, the first question that needs to be resolved is to determine the histological type. Radiological studies (chest radiography, CT and MRI) are useful for the preliminary assessment and evaluation of the degree of extension. Even though, definitive diagnosis requires a sample for pathological study. Cavanaugh [4] recommends an incisional biopsy for diagnosis and appropriate therapeutic management. The interpretation of the samples should be careful because potential diagnostic confusions can occur as with chondrosarcomas, which show alternating benign and malignant areas [5] . We took samples in 18 cases, 12 by incisional biopsy; in nine cases, surgery was decided directly because of the location (sternum) or progression of the disease, as in the case of recurrent breast carcinoma on the chest wall.
In five cases, on the day before surgery, arteriography and tumor embolization were performed due to the large size of the tumor and great tumor-associated vascularity.
In some cases, the administration of neoadjuvant therapy is useful in multidisciplinary treatment. In the present series, surgery was decided as the first option because the treated tumors would not have benefited from that type of therapy.
Once surgery has been decided, the strategy should be considered. The skin incision should include ulcerated areas (if any), and affected areas with a margin of 2 cm in the macroscopic view. The incision from skin to chest cavity allows us to explore it, considering the possibility of pleural and lung metastasis, and also organ involvement. The resection of structures at that level should be performed en bloc. Later, chest drains are placed in the area. The next step is to provide stability to the chest wall: diverse material can be used for this purpose (Table 1) . Costal defects can be stabilized with a mesh. However, the partial or total excision of the sternum requires a rigid prosthetic material [6] (titanium, steel, cemented mesh) to prevent respiratory failure and minimize the risk of respiratory complications [2, 7] . In our series we used mostly titanium bars/mesh in sternal defects with good results regarding wall stability, showing resistance to infection and compatibility with adjacent tissue. The next step is soft tissue coverage. The muscles used are usually latissimus dorsi, pectoralis and rectus abdominis, as shown in Table 3 . In sternal defects, the pectoral muscle is preferred, and lateral defects, the latissimus dorsi. We use the rectus abdominis in extensive defects of the anterior wall, which require a large flap to cover the defect. Moreover, we used the omentum in two patients due to the associated infection. Omentoplasty is a difficult procedure [8] in some patients, mainly in cases of extensive resections, irradiated fields or recurrent tumors. We used it on two occasions, where both 
tumors had a large necrotic component.
Regarding complications, they range between 8% and 20% [9, 10] . Table 5 lists those that appeared in our series: the most frequent was partial flap necrosis, requiring partial debridements to heal the wound. Seroma appeared in cases where PTFE mesh was used, recovering well after drainage and local treatment. One patient required a change of prosthesis (PTFE by MMM) due to paradoxical breathing, and not being able to tolerate extubation until replacement. We had two postoperative deaths (on the first and fifth day): both were women with recurrent breast cancer to the sternum, and whose extension of the oncological disease must have been greater than what was supposed in the lungs, not allowing extubation and suffering early respiratory failure. Resection of recurrent breast cancer is indicated for wound hygiene with the major objective being 
Anatomical defect Cases
Anterior costal 8
Lateral costal 4
Superior sternal 11
Medium sternal 4 
